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Abstract : The purpose of this study was to investigate the antioxidant activities of water soluble browning reaction products
(WS-BRPs) isolated from korea red ginseng. Antioxidant activities of WS-BRPs were examined with the various systems. All
three WS-BRPs (L, S-1 and S-2) were found to have an ability to linoleic acid, Ox-brain autoxidant, Fe 2* ADP/NADP system
and cumene hydroperoxide system. Especially, S-2 was had the strongest activity of theses three WS-BRPs to scavenge free
radicals such as more effective than S-1, L. MDA determination showed the antioxidant effect on linoleic acid oxidation inhi-
bition ratio of 22.5%, 31.7%, 31.9% and 33.5%, respectivity. Especially, Ox-brain autoxidant was strong inhibited activity by
49.52%, 62,44, 97.54% by addition of various concentration. But three WS-BRPs showed weak inhibitory activity on lipid per-
oxidation in rat hepatic microsomes induced enzymatically and nonenzymatically.

Key words : Panax ginseng, maillard reaction, melanoidin, hydroperoxy radical, Ox-brain autoxidant, Fe?* ADP/NADP and
cumene hydroperoxide.
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2. Linoleic acid®| M3HtS 3 ASIEIX|1EY X

Tris-HCI buffer(pH 7.4, 30 mM)2} SDS(0.2%)7F A7H€
linoleic acid(1%) &l 484 ZAMEZ £82 0~1500
ppm FEZ 7F8Ia,B2Y 400 uM H,0,5 7} 3024e] 1)
g T F el HE AFESY 9 S mE S F
37°CllA 16A17F Bt Xeshe 4kshikg AFT 1687 &
1.2 mg BHTE 78l Abshakg-g SAAAT 4bskd A 55
o] AAE MDA(malondialdehyde)®] %42 Osawa ¢} Shiba-
moto®] HPE-E% AR WAsle vt o] HPLC(Waters,
USAHE 24 A3k &, Asld AE0 m)ol 0.8 mi
urea6MD¢F 0.2 m/ HCI(1.2N)YS 7138ked 100°Cel A A7 %
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USAyl 341712, 557 M3k HF 2 miE 43
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2A MDAE A% EA43tdch old] HPLCY Z7& C18
column(yBondapak 18, 0.39X30 cm, 10 um)® UV de- tec-
tor(309 nm)E ARE3IN S, mobile phaseZ FHFT(1 ml/
min)s AH&-3kAT
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Rat liver tissue
< washed with 0.2M sucrose
< homogenized the tissue in the solution
(150mM KCl, 50mM Tris-HC], pH 7.4)
Liver homogenate

«— centrifuged at 8,000 x g for 15 min
Supernatant

« centrifuged at 10,000 x g for 20 min
Supernatant

« centrifuged at 10,000 x g for 60 min
Pellet

<« suspended in homogenizing solution
« centrifuged at 10,000 x g for 60min
Pellet

« resuspended in homogenizing solution
Microsomal fraction(store at -70T)

Fig. 1. Procedure for the preparation of microsomal fraction from
rat liver tissue.

°=2 02M sucroseZ AlA3ed 4o g-3F¢] Wz Tris-HCI
buffer(150 mM KCI, 50 mM Tris-HCl, pH 74)5 93 &%
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Fig. 2. HPLC chromatogram of linoleic acid in aqueous buffer
system after 400 uM FeCl, and 200 uM H,0, at 370C, 16
hrs. A; Standard (50 ppm), B; Blank, C; S-2 1500 ppm
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Fig. 3. Inhibition of 2-hydroxypyrimidine production by red
ginseng WS-BRPs. @; L, V; S-1, ¥ ; S-2
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dation N =2 A= EFZA AZDE OF TH3hs 4
Zo] sunlight®} Z+& oxidative stressol] =&5E 3¢ &4
A& 2 B A EEHOZ o] MDAE lipid E-§-23%9] 4F
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Fig. 4. Autoxidation activities by red ginseng WS-BRPs, @; L, V/; S-
1, ¥;8=2

21.65%, 30 wollAl 32.45%, 60 wollA= 52.98%2 4L
HYouw, Exeldo) Sl 10 W FEolAM 32.28%, 30 wol
A 43.19%, 60 wolME 95.72%%3, S-2° A9¢E 10 W
FEolAM 49.52%, 30 WolA 62.44%, 60 WM E 97.54%%
Aksl @40} ol Zslglom, ARe] wrrt FUERE &
ksl o) Zrhslny. AHEde] ghatsde oy Udxpt
ATt hydroxide, amine 2 carboxyl acid F&°) &3 Ao
2 AzpE.

0120 o] 1270197 B4 2 wWAre Fojslel FH
antioxidant BH=E AN el 9std tizz, 4t
WARS Z¥7} 1443.2%, 20+3.9%, 11£2% ©202 FAke
Zatol Hlsl| oF 6% =A| Vebt ot Wikt e dizas) ¥
o|7F glvkr B.iakgich

3. &% 2t microsome B89 M5l 53}

(1) Fe?* ADP/NADP system0l 2|3l =&l &4

3# 7+ microsome #¥g FEEl 84 AUELDS
ADP/NADPE dAgo = Edtated 37°CellA 5, 10, 20, 50
B 60EC R WRAIA AARIEE fEg st S48 =
Abet A= Fig. 59 2tk &, FA4ujal Lo| A9 58
4.78%, 60 0.81%= A17re] F7tEl net XAA4iste] 3
2k} BAd-8 HAssislt). F£A99]dl S 1= 5EelY 5.36%, 60
& 085%A3L, S-29] HE 58U W 17.44%014 602 w
274%ZE B8 AEolM ukgz7)ol dhitsl EAdo] el e
o, §REAZbe] ApE gitslEe s, 484 ZAE
Zel kel gL S22, S-1, L «£o2 sl 2d4tolA
#F7F microsome &9 AAziislel tisted AAEGE
Efle AlfrollElE 888 Zejo gl AE<] panaxynol,
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Fig. 5. Inhibition of Fe?*-ADP/NADP system of microsomal fraction.
The reaction mixtures contained 150 mM Tris-HCI buffer
(pH 7.4), 10 mg protein of microsomal fraction, 0.2 mM
Fe?*, 5 mM ADP, | mM NADP and adequatye amount of
red ginseng WS-BRPs and the mixtures was incubated at
37°C for various time with shaking. @; L, /; S-1, ¥; S-2
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TE3 et

(2) Cumene hydroperoxide system0] 2|5 |TEl &4

2% 7t9] microsome & EEldle] nv]faz el XA}
sl A B4 FA37] fl8te] 37°CollA] AIZREE WA
A A3 F S AR AFe Fg 59 2ok LY A%
oA 6.15%, 608 o 2.76%= ZAEUF, S-10 55Y
o 622%904 602U o 295%, S2¢ A$ 5EY uw
9.14%°14 605U W) 4.25%% WH-A|7ko] Fr}gel| wlet &
el Aol A=At o] systemolAE Fe?*-ADP/NADP
system oA$} zbel FhAk3} BAJS S2, S, Lo o= 1}
ERsit). W7o ksl o] Ao} wkEAjgle) A
ol we} ksl E4do] gasdeh Kim*e zZhdz) gats}
23 A7 §l3, vl R Zhdkg-o) Zhllo] veht
A e SN T8 datslEe] Yepdrla 3o,
2} EZo] g1k3l a3} Acky Ryg v B A¥gs §
AR Zgko|Ritt. 22U, Kirigaya®® $2 galsiEe A
of Bt 1R, Youlls TEA} EFESo|A kst
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Fig. 6. Inhibition of cumene hydroperoxide of microsomal
fraction. The reaction mixtures contained 0.1 M Kpi (pH
7.6), 10 mg protein of microsomal fraction, 10 m! CHP/
MeOH and adequate amount of red ginseng WS-BRPs and
the mixtures was incubated at 37°C for various time with
shaking, @; L, V; S-1, ¥ ; S-2

ZEeladellr) #2)3) polyacetylene A32<] panaxydol, panax-
ynol, panaxytriole] CCLE F=¥ #F<] AFaitsle} F43
Ee v Ao g fEd AlET sl A nXe
BES ZARE AFoA polyacetylene JEE52 CCLE F=¥
Zhe] #bstAA FAgol gk B A2 JENIILE 282
panaxynok> &7 AFIEt £ AetAZ oM, CCl, M
o 93} cytochrome P-450 %3} aniline hydroxylase, ami-
nopyrine, demethylase ¥/do| A 8=A%}, panaxydol¥} panax-
ynok aniline hydroxylase, polyacetylene AJ%-2 aminopyrine
demethylase 8¢ FE3K= 5 polyacetylene 482 CCLE2
S5 7= thd BnEzkgo] drka ik
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FatollM weEg 8 B st 498 linoleic
acid, Ox-brain autoxidant, Fe?* ADP/NADP ¥ cumene hy-
droperoxide A|ZdoA FARE A48 o83 72t}

1. Linoleic acid : F2jYo] ZHEDRT) F49do] Zhy
E3 Zo||M hydroperoxy radical A3&°] & Ao=E Vet
o, ojn S-29] 4bslAE&-2S-1, L AR He Bk
olxf Aal&o] . S-29] ArAE &S 4952, 6244 2
97.5%2 Eh} H7bs=rt 718kl wEl linoleic acid Abs}
A& =34

2. Ox-brain autoxidant : a2kt ahalsleAd e AL
g Az, FAde] AHEFAET FA ] ZHER Ko



40 o} -

A Zpgtstoefst gtslo]l B2 Aog Yehgth E3)
S-29] grkslgA e 225 317, 31.9 @ 33.5%=2 uERtC)

3. Fe?* ADP/NADP ¥ cumene hydroperoxide : 83 7+
9] microsome ¥ R &4 ZHERS ADP/
NADP % cumene hydroperoxide &3} 848 AN A3}
BE Al@FolA WEE 2719 datsl @Ae] glon, Bke A
7o) A= gl &8 At o 849 €4 S
2>S1>LE0 2 et shitel 849 s Addos
oFsHAl e

ol
iy

=&

1. 3t =3} 3 3] : Oxygen free radicals in aging, clinical dis-
orders and drug development, p. 3, Seoul (1992).

2. Aruoma, O, L, Kaur and B. Halliwell : J. Roy. Soc. Health 111,
172 (1991).

3. Diplock, A. T. : Am. J. Clin. Nutr. 53, 189 (1991).

4. <3, 71819 : =3}, p. 83, 253, VAL M-S (1995).

5. Korycka-Dahl, M. S. and T. Richardson : J. Food sci. & Nutr. 14,
209 (1978).

6. Min, D. B. and H. O. Lee : Chemistry of lipid oxidation, Marcel
dekker, Inc., N.Y p. 241 (1996).

7. Knekt, B : Am. J. Epidemiol 134, 471 (1991).

8. Jailal, I, G. L. Vega and C. M.. Grundy : Atherosclerosis 82, 185
(1990).

9. Murphy, S. B, A. E Subar and G. Block : Am. J. Clin. Nut. 52,
361 (1990).

10. 248, A, ¥4, 4935 .
(1988).

11. Namiki, M : Adv. Food Res 32, 115 (1988).

12. H34, o, Bite, U9 - @A EA8EA 22, 332
(1990).

13. Oimomi, M. and Hayase, E : Nippon Nogeikakaku Kaishi 61,
987 (1987).

14. 30, A3 A=A EAESA 19, 537 (1987).

15. Namiki, M. and Hayase, F : Am. Chem. Soc. Washington 215,
21 (1983).

16. Mathew, A. C. and Parpia, H. A. B. : Adv. Food. Res. 19, 75
(1971).

17. Hathway, D. E. : Academic press, New York 15, 1 (1966).

=t FAEEA] 20, 119

8% - =4

AHAAEEA

18. 4E¥% : F3E3E3A] 16, 60 (1973).

19. Han, B. H., Park, M. W, Woo, L. K., Woo, W. S. and Han, Y. N.
: Proc. of 2nd Infl. Ginseng Symp. Seoul Korea, p.13 (1978).

20. °1F 4, oA, =AE, 7% zAAMNEIA 3, 244
(1995).

21. o]FH, oA, EAE, A¥s, AVE
249 (1995).

22. o|F4Y, 1%, A3 : AFAEFGUYEEA| 5, 499 (1998).

23. Minotti, G. and S. D. Aust. J. Biol. Chem. 262, 1098-1101
(1987).

24. Gebicki, J. M, G, G. ] rgens, and H. Esterbauer ‘ Oxidative
Stress: Oxidant and Antioxidant’ Ed. Sies, H. Academic Press,
London, p. 371 (1991).

25. Osawa, T. and T. Shibamoto : J. Am. Ot Chem. Soc. 69. 466
(1992).

26. °|FF : FFUTL HASS=F (1994).

27. Lake, R. : Backwell Scitentific Publications, Philadelphia, p. 722
(1976).

28. Afranasev, I. R., Dorozhk, V. A. : Bio. Phar. 38, 1763 (1989)

29. Bidlack, W. R. and Tappel, A. L. Lipids 8, 177 (1973).

30. Porer, N. A,, Nixou, J. and Isaa, S. R. : B. B. A. 441, 506 (1976).

31 AEE AFstel, p535-536, 583-586, 764, ©TH, A
(1990).

32. Raharjo, S., J. N. Sofos, and G. R. Schmidt : J. Agric. Food
Chem. 40, 2182 (1992)

33. Shamberger, R. J., Corlett, C. L., Beaman, K. D. and Kasten, B.
L. : Mut. 66, 349 (1979).

34. Shamberger, R. J., Anderson, T. L. and Wills, C. E. : J. Natl.
Cancer Inst. 53, 1771 (1974).

35. Knight, J. A. Pieper, R. K. and McClellan, L. : Clin. Chem. 34,
2433 (1988).

36. Wade, C. R,, Jaclson, P. G. and Van Rij, A. M. : Biochemical med-
icine 33, 291 (1985).

37. A9s YT A =E (1988).

38. Ames, B. N,, : Cancer and diet Sci. 224 (1984).

39. Kim. D. H. and Hwang, C. L, : WId. Hith. Org. Techn. Rept. Ser,
228 (1973).

40. Kirigaya, N., Kato, H., and Fuhimaki, M., : Agric. Biol Chem. 3,
287 (1968).

41. You, B. J. : National Fisheries Univ. Pusan (1985).

2 AR 3,



